Patients
with multiple myeloma often have Bence Jones protein in their sera and urine, even when myeloma protein is not detectable, but Bence Jones proteinemia without proteinuria is not so common (1) . Only few such cases have been described so far (2) (3) (4) (5) (6) , all with Bence Jones lambda-type protein, and all attributed to the presence of an abnormal protein, mainly a tetramer. To our knowledge, no case of a tetrameric kappa-type Bence Jones globulin has been reported hitherto. We describe a case of multiple myeloma with large amounts of two monoclonal proteins of kappa light chains circulating in the serum, one of them a tetramer, the other a monomer. There was no evidence of Bence Jones proteinuria until the final stage of the disease.
Case Report
A 53-year-old woman was admitted to the hospital because of generalized bone pain. 
Material and Methods
Fresh serum and urine were used and total protein was estimated by the biuret method (7 with 45% saturated ammonium sulfate, followed by passage through Sephadex DE52 column, as for the urine.
Proteins eluted from the columns were dialyzed and concentrated and the purity of the monoclonal proteins was verified by electrophoresis on cellulose acetate and by immunoelectrophoresis with use of several specific antisera. When necessary, the proteins were rechromatographed and again dialyzed and lyophilized.
Reduction and alkylation were carried out according to Fleischman et al. (11) , with 2-mercaptoethanol (0.2 mol/L) as reducing agent, followed by alkylation by addition of iodoacetamide to a concentration of 90 mmol/L. To learn more about the subunit structure of the reduced and alkylated proteins, we did gel filtration on Sephadex G-100, with a buffer containing 1 mol/L acetic acid as dissociating agent.
Relative molecular mass of purified Bence Jones proteins from the serum and urine was estimated by polyacrylamide gel electrophoresis in sodium dodecyl sulfate according to Weber and Osborne (12) , with use as markers proteins of known relative molecular mass: cytochrome c (13 X 10), K 
Results
During the course of the disease, we performed several studies on this patient.
On the first admission to the hospital, cellulose acetate electrophoresis of the serum showed a small M component in the /3 region and the presence of albumin in the urine. The serum inimunoelectrophoresis showed no abnormal precipitin arc with antisera to IgG, IgA, 1gM, IgD, IgE, Fab, Fc, or antiBence Jones type lambda, but one abnormal precipitin arc was developed with antisera to kappa light chain (Figure 1 ). The urine showed precipitin arcs identified as transferrin, haptoglobin, and albumin by use of antisera specific for these proteins.
No Bence Jones protein could be demonstrated in the urine
of the patient at thistime, eitherby the heat testor by immunoelectrophoresis of untreated, 200-fold concentrated, or diluted urine.
-
These results suggested the presence of Bence Jones proteinemia without Bence Jones proteinuria.
The monoclonal protein was then isolated. Several months later, at the time One of them, the slower, was found in the precipitate and the other in the supernatant fluid ( Figure 4) .
The slow monoclonal arc was highly contaminated with transferrin, which was notably increased in this patient. The kappa light chains corresponding to this slow-migrating arc eluted together with transferrin from Sephadex G-200, just before albumin, indicating that the molecular mass of the kappa chains was greater than that of albumin ( Figure 5 ). We removed the contaminating proteins with further such chromatographic passage. The relative molecular mass of the purified fraction was calculated to be 87 000 ± 1000. After reduction and alkylation this fraction showed the presence of light chains only..
The kappa light chains of the faster migrating arc were monomers and dimers, as demonstrated by gel filtration through Sephadex G-100 that resulted inthe separationoftwo peaks ( Figure 6 ). The first small absorption peak was due to
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Eluf. vol Figure 8 shows the cross reaction of the two M com- Another interesting feature of this patient was the sequential development of the two monoclonal proteins during the progressive deterioration of her clinical condition. Very early in the history of this patient she had no detectable Bence Jones proteins in the urine, but between the first and second study developed the ability to synthesize kappa chains of different electrophoretic mobility, which were eliminated in the urine as a protein of lower molecular weight, probably due to evolving renal insufficiency.
The presence of the tetramer in the serum but not in the urine of a patient has always been attributed to the high relative molecular mass of the protein, but the excretion of plasma proteins does not depend only on this factor. Some others such as molecular configuration, surface charges, and tubular reabsorption may substantially contribute to the phenomenon. The present case seems to be the first reported with a tetramer of Bence Jones type K in the blood, and our findings emphasize the need of using immunochemical rather than simply classic methods for the identification of Bence Jones myeloma.
